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(57)Abstract: C 1 * 

PROBLEM TO BE SOLVED: To provide a reflection- 
type liquid crystal display device which is bright in 
any directions of view at a low cost by preliminarily 
forming a thin film layer and a reflection layer into one 
layer. 

SOLUTION: The thin film layer and the reflection 
layer are preliminarily formed into one layer. Namely, a 
transfer film is transferred to a glass substrate 1 and 
hardened, and a protective film is peeled to form a 
resin layer 2 having projections. Then an aluminum 
reflection film layer 3 is formed on the resin layer 2 
having lots of projections. An acrylic resin insulating 
and flattening layer 4 is formed on the reflection film 
layer 3. Further, a photosensitive resin layer 5 having 
dispersion of a black pigment is applied on the 
insulating flattening layer 4, exposed to UV rays 17 
through a photomask 16, and developed to form an 
acrylic resin light-shielding layer 5a. Then a 
photosensitive resin layer 6 essentially consisting of 
an acrylic resin and having dispersion of a red pigment is applied on the light-shielding layer 
5a, exposed to UV rays 17 through the photomask 16, and developed. Thus, a red color layer 
6a of the photosensitive resin layer 6 is formed. 
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CLAIMS 


[(Maim(s)] 

[Claim l] It is the diffuse reflect ion board 
which is a diffuse reflection hoard which 
has the reflecting layer currently formed 
on the substrate, the thin film layer 
which has the irregularity currently 
formed on the substrata, and the thin 
film layer which has this irregularity, and 
is characterized by the aforementioned 
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reflecting layer being layers really formed 
be forehand. 

[Claim 2] The diffuse reflection board 
according to claim 1 which has the glue 
line which pastes both up between the 
aforementioned thin film layer and the 
aforementioned reflecting layer. 
[Claim 3] The diffuse reflection board 
characterized by having the diffuse 
reflection layer which was imprinted and 
was pasted up with the imprint film on a 
substrate and this substrate. 
((Maim 4] It is the diffuse reflect ion board 
characterized by to be the 
diffuse- reflect ion board which has a 
substrate, the thin film layer which has 
the irregularity currently formed on the 
substrate, the reflecting layer currently 
formed on the thin film layer which has 
this irregularity, and the flattening layer 
currently formed on the reflecting layer. 


layer to be the layers really formed 
beforehand, and to have pasted up the 
aforementioned thin film layer and the 
aforementioned substrate by the glue line. 
[Claim 5] The aforementioned thin film 
layer is a diffuse reflection board 
according to claim A which serves as the 
aforementioned glue line. 
[Claim G] The liquid crystal display 
characterized by having the electrode 
structure of making the aforementioned 
liquid crystal layer producing electric 
field between t h e r e fl e c 1 1 n g la y n r 
currently formed on the thin film layer 
characterized by providing the following, 
the flattening layer currently formed on 
this reflecting layer, and this flattening 
layer and the substrate of another side of 
the substrate of the aforementioned 
couple. The substrate of a couple. The 
glue line which has the liquid crystal 
layer pinched by the substrate of this 
couple, and is formed on one substrate of 
the subst rate of the aforementioned 
couple. The thin film layer which has the 
irregularity currently formed on this glue 
lint 1 . This irregularity. 
[(Maim 7] The electrode substrate 1 a by 
which the resin layer in which two or 
more heights or concavo-convex sections 
wore formed at random is formed on the 
glass substrate, and laminating 
formation of a reflecting plate, a 
flattening I an insulating layer eunr] 
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steadily carried out one by one on the 
aforementioned resin layer The liquid 
crystal display which another [ by which 
laminating formation of a transparent 
electrode and the orientation control film 
was carried out on the glass substrate ] 
electrode substrate b is arranged so that 
an orientation control film may counter, a 
liquid crystal layer is pinched among the 
aforementioned two-electrodes substrates 
a and b, and is characterized by the bird 
clapper. 

[Claim 8] The liquid crystal display 
according to claim 7 regulated by two or 
more pillar shaped resin sections which 
the shading layer and the light filter are 
formed on the aforementioned flattening 
[ an insulating layer cum l layer, and the 
thickness of the aforementioned liquid 
crystal layer formed on the shading layer. 
[Claim 9] The process of a liquid crystal 
display characterized by providing the 
following. The process which forms the 
resin layer of a thin film in a 
glass-substrate side, and forms detailed 
heights or the concavo-convex section in 
this resin layer front face when much 
detailed heights or the concavo-convex 
sections have the force piston formed at 
random and heat and press the 
aforementioned resin stratification plane 
top. The process which forms a reflective 
film on the aforementioned resin layer, 
and forms a flattening [ an insulating 
layercum] layer on this reflective film. 
The process which forms a shading layer 


and a light-filter layer on the 
aforementioned flattening [ an insulating 
layer cum ] layer. The process which 
forms a flattening layer on the 
aforementioned light -filter layer, and the 
process which forms a transparent 
electrode on the aforementioned 
flattening layer, The electrode substrate a 
which is one side formed more in the 
process which forms the orientation 
control film of liquid crystal on the 
aforementioned transparent electrode 
The process which arranges another 
[ which formed the transparent electrode 
in the glass-substrate side, and formed 
t he orientation control film of liquid 
crystal on this transparent electrode 1 
electrode substrate b. combines so that 
the orientation control film of the 
aforementioned two-electrodes substrates 
a and b may counter, and fills up with 
and closes liquid crystal between these 
t wo ■ e lec t r o d e s s u b s t r a te s . 
[Claim 10] The process of the liquid 
crystal display according to claim 9 
formed by an optical photopolymer or 
thermosetting resin heating and pressing 
the imprint film by which the laminating 
was carried out to the aforementioned 
glass-substrate side, and exfoliating 
lamination and the aforementioned 
macromolecule base film on the 
macromolecule base film with which 
much detailed heights or the 
concavo-convex sections were prepared in 
the aforementioned glass-substrate side 
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at random at the formation of heights or 
the concavo-convex section with detailed 
a large number. 

[Claim 11] The process of a liquid crystal 
display including the process which forms 
two or more pillar-shaped resin sections 
which regulate the thickness of a liquid 
crystal layer on the shading layer formed 
on the aforementioned flattening layer 
according to claim 9 or 10. 


DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
liquid crystal display of the reflecting 
plate viscerotonia which started the 
liquid crystal display, especially was 
equipped with the function effective in 
reflected type color display, and its 
process. 
[0002] 

[Description of the Prior Art! Asa 
conventional reflective color LCI) panel, 
as shown in JP.:i-22:i71. r >.A. JITr80:}27, A. 
*]VA-24:\22i\.A. etc.. the method of 
manufacturing a built-in diffuse 
reflection film simply is proposed by 
making the configuration under a 
reflective film into irregularity. 
[000:j] These methods art 1 what prepared 
the aluminum thin film in (l) 


reflectors and coefficient of thermal 
expansion differ two-layer structure, and 
the thing which prepared the reflective 
film on the detailed heights of a large 
number formed by 00 resins, and each of 
these makes a reflecting plate and an 
electrode serve a double purpose. 
[0004] 

[ Problem (s) to be Solved by the 
Invention] (2) by which (1) of the 
above-mentioned conventional technology 
forms detailed irregularity in a 
jdnKK-KiihstrHte side with sandblasting 
etc. forms detailed irregularity in a 
reflective film front face with the stress 
produced in the difference in a coefficient 
of thermal expansion with the resin 
formed in the bottom of a reflective film 
and a reflective film. 
[0005] Moreover, patterning of each of 
these reflective films is carried out, and 
they is making the reflecting plate and 
the electrode serve a double purpose. 
[0006] However, by these methods, it had 
difficulty and the technical problem of** 
that patterning of a ** reflective film with 
tin* bad repeatability of a ** detailed 
irregularity pattern forms a light filter on 
difficulty and ** reflective 1 film. 
[00071 Moreover, since the 
above-mentioned conventional technology 
00 forms by the photolithography method 
using a photopolymer. there is I a 
problem referred to as that a production 
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quantity ]. Furthermore, since the 
reflecting plate served as the electrode, 
with the element composition which 
forms a light filter on a reflecting plate, it 
also had the technical problem which 
says that the voltage impressed to liquid 
crystal falls. 

[0008] Furthermore, since a resin layer is 
under an electrode terminal, it also had 
the technical problem which it becomes 
the factor of a faulty connection, and film 
ablation etc. tends to take place in the 
electrode -terminal section in the 
connection process which minds a 
conductive film, and is heated and 
pressurized, and says the tape-career 
package (henceforth TOP) which carried 
the liquid-crystal driver IC that 
reconnect ion is difficult in the 
above-mentioned conventional technology 
(2), and (3). 

[0009] The purpose of this invention is to 
offer the process of the liquid crystal 
display using the diffuse reflection board 
and it which solved the above-mentioned 
technical problem, and this liquid crystal 
display. 
[00101 

[Means for Solving the Problem] [l] It is 
the diffuse reflection board which is a 
diffuse reflection board which has the 
reflecting layer currently formed on the 
substrate, the thin film layer which has 
the irregularity currently formed on the 
substrate, and the thin film layer which 
has this irregularity and is characterized 


by the aforementioned thin film layer and 
the aforementioned reflecting layer being 
layers really formed beforehand. 
lOOll] [2] The aforementioned diffuse 
reflection board which has the glue line 
which pastes both up between the 
aforementioned thin film layer and the 
aforementioned reflecting layer. 
[0012] [3] The diffuse reflection board 
characterized by having the diffuse 
reflection layer which was imprinted and 
was pasted up with the imprint film on a 
substrate and this substrate. 
[0013] [4] It is the diffuse reflect ion board 
characterized by to be the 
diffuse -reflection board which has a 
substrate, the thin film layer which has 
the irregularity currently formed on the 
substrate, the reflecting layer currently 
formed on the thin film layer which has 
this irregularity, and the flattening layer 
currently formed on the reflecting layer, 
and for the aforementioned thin film 
layer and the aforementioned reflecting 
layer to be the layers really formed 
beforehand, and to have pasted up the 
aforementioned thin film layer and the 
aforementioned substrate by the glue line. 
[0014] [5] The aforementioned thin film 
layer is the aforementioned diffuse 
reflection board which serves as the 
aforementioned glue line. 
[0015] [6] The glue line which has the 
liquid crystal layer pinched by the 
substrate of a couple, and the substrate of 
this couple, and is formed on one 
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substrate of the substrate of the 
aforementioned couple. The thin film 
layer which has the irregularity currently 
formed on this glue line, and the 
reflecting layer currently formed on the 
thin film layer which has this irregularity 
The liquid crystal display characterized 
by having the electrode structure of 
making the aforementioned liquid crystal 
layer producing electric field between the 
flattening layer currently formed on this 
reflecting layer, and this flattening layer 
and the substrate of another side of the 
substrate of the aforementioned couple. 
[0016] [7] The resin layer in which two or 
more heights or concavo-convex sections 
were formed at random is formed on the 
glass substrate, and laminating 
formation of a reflecting plate, a 
flattening [ an insulating layercum] 
layer, a transparent electrode, and the 
orientation control film was carried out 
for while one by one on the 
aforementioned resin layer, with the 
electrode substrate a The liquid crystal 
display which another [ by which 
laminating formation of a transparent 
electrode and the orientation control film 
was carried out on t he* glass substrate I 
electrode substrate* b is arranged so that 
an orientation control film may counter, a 
liquid crystal layer is pinched among 
both the aforementioned substrates, and 
is characterized by the bird clapper. 


pillar-shaped resin sections which the 
shading layer and the light filter are 
formed on the aforementioned flattening 
[ an insulating layer cum ] layer, and the 
thickness of the aforementioned liquid 
crystal layer formed on the shading layer. 
[0018] [*)] Form a reflective film the 
process which forms the resin layer of a 
thin film in a glass-substrate side, and 
forms detailed heights or the 
concavo-convex section in this resin layer 
front face when much detailed heights or 
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force piston formed at random and heat 
and press the aforementioned resin 
stratification plane top. and on the 
aforementioned resin layer. The process 
which forms a flattening [ an insulating 
layer cum ] layer on this reflective film, 
and the process which forms a shading 
layer and a light filter layer on the 
aforementioned flattening [ an insulating 
layer cum-| layer, The process which 
forms a flattening layer on the 
aforementioned light-filter layer, and the 
process which forms a trans]) a rent 
electrode on the aforementioned 
flattening layer. The electrode substrate a 
which is one side formed more 111 the 
process which forms the orientation 
control film ofliquid crystal on the 
aforementioned transparent electrode 
The process of the liquid crystal display 
characterized by including the process 
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glasssubstrate side, and formed the 
orientation control film of liquid crystal 
on this transparent electrode I electrode 
substrate b, combines so that the 
orientation control film of the 
aforementioned two-electrodes substrates 
a and b may counter, and fills up with 
and closes liquid crystal between these 
two-electrodes substrates. 
[0019] [10] The process of the 
aforementioned liquid crystal display 
formed by an optical photopolymer or 
thermosetting resin heating and pressing 
the imprint film by which the laminating 
was carried out to the aforementioned 
glass- substrate side, and exfoliating 
lamination and the aforementioned 
macromolecule base film on the 
macromolecule base film with which 
much detailed heights or the 
concavo-convex sections were prepared in 
the aforementioned glass-substrate side 
at random at the formation of heights or 
the concavo-convex section with detailed 
a large number. 
[0020] [11] The process of the 
aforementioned liquid crystal display 
including the process which forms two or 
more pillar-shaped resin sections which 
regulate the thickness of a liquid crystal 
layer on the shading layer formed on the 
aforementioned flattening layer. 
[0021] 

[Embodiments of the Invention] An 
example of t he concrete process of the 
reflective color LCD panel using the 


ground film for the diffuse reflection 
board of this invention, a diffuse 
reflection board with a shading layer, or 
diffuse reflection boards etc. is as follows. 
[0022] (1) much detailed heights or the 
concavo-convex section (pitch: -- 10-30 
micrometers and height --) Or the depth ' 
on the macromolecule base film with 
which 12 micrometers was prepared at 
rantlom The imprint film which applied 
an optical photopolymer or thermosetting 
resin (thickness • 1-3 micrometers), and 
was dried is used, the roll lamina tor from 
the macromolecule base film which is a 
base material etc. -- heat (50- 150 degrees 
C) and a pressure (I12kg/cm2) - in 
addition The process which sticks the 
t hin film of the aforement ioned optical 
photopolymer or thermosetting resin on a 
glass- substrate side (a part for 
0.1-3m/[ Roll speed : ]). (2) the thin film 
top of the resin which has the process and 
the (3) aforementioned convex which 
exfoliate the macromolecule base film 
which is a base material or irregularity -- 
a reflective film (aluminum --) Thin films, 
such as silver, thickness : The process 
which forms 100'300nm. the process 
which forms a flattening [ an insulator 
layer cum-] film (thickness - 12 
micrometers) on the CO aforementioned 
reflective film, (5) The process which 
forms a shading film (thickness : 0.5-2 
micrometers) on the aforementioned 
insulator layer, ((5) The process which 
forms the light filter (thickness • 0.5- 2 
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micrometers) of rod, green, and blur on 
the aforementioned shading film. (7) The 
process which forms a flattening layer 
(thickness : 1 micrometers) on the 
aforementioned light filter, (8) The 
process which forms the ITO (Indium Tin 
Oxide) film (l()()-300nm) used as a 
transparent electrode on the 
aforementioned flattening film, While 
changes. (!)) -- the process which forms an 
orientation control film (50 150nm) on 
the aforementioned transparent electrode 
-- ^>nc!e with an electrode s-ubstr^te The 
process which forms (10) transparent 
electrodes on a glass substrate, the 
process which forms an orientation 
control film (f)0-150nm) on the (11) 
aforementioned transparent electrode. It 
combines through spacer material (a 
polymer bead, a silica bead, glass fiber), 
since - another [ which changes 1 
electrode substrate - (12) - so that a 
mutual orientation control film surface 
may counter A liquid crystal display 
element is produced more at the process 
which encloses liquid crystal and closes 
the two-electrodes substrate 
circumference between adhesion, the 
process which carries out a seal, and (]'.\) 
two-electrodes substrate 1 by the sealant 
(what blended the above-mentioned 
spacer material with the epoxy resin). 
|002:i] And the liquid crystal display of 
this invention is completed more at the 


predetermined phase plate and a 
predetermined polarizing plate on the 
glass-substrate side in which only the 
transparent electrode of the (14) 
aforementioned liquid crystal display 
(dement was formed. TCP by which IC for 
a liquid crystal drive was carried in the 
(15) aforementioned liquid crystal display 
(dement, and the external circuit for a 
drive etc., and the process which includes 
the (1(0 aforementioned liquid crystal 
display element in a case, a frame, etc. 
[OOvMl Mnroovnr thp 2nd fixture of this 
invention may be changed to the 
macromolecule base film with which 
much the detailed heights or the 
concavo-convex sections of the above (l) 
were prepared at random, and the 
method using the force piston which 
makes a prototype the roller, stamper or 
macromolecule sheet with which a 
predetermined convex or predetermined 
irregularity was prepared may perform it. 
[00251 Specifically, by applying a resin 
and drying on (l) glass substrate, using 
the above-mentioned force piston 
prepared at random, the detailed heights 
or the concavo-convex section of a process 
and (2) large number which forms the 
resin layer of a thin film (thickness : l.'i 
micrometers) applies heat and a pressure 
to the resin layer of a thin film, carries 
out die pressing of the pattern of a convex 
or irregularity to it, and makes it it. 
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aforementioned (3) * (1(0. 
[0027] The photopolymor film with which, 
as for this invention, the pigment (black 
or red, green, blue) was distributed on the 
macromolecule base film. The film with 
which the laminating of a reflective 
membrane layer and the resin layer was 
carried out (henceforth a diffuse 
reflection board one apparatus light-filter 
film), The photopolymor film with which 
red and the green and blue pigment were 
distributed on the macromolecule base 
film by or the thing for which the film 
(henceforth a light-filter film) by which 
the laminating was carried out is used 
Since it is necessary to form neither a 
shading film nor a light filter in the 
substrate which does not form the 
reflecting plate and which counters while 
the manufacturing process is sharply 
reducible compared with the former, it 
becomes easy to form an electrode in an 
opposite substrate, and correction of this 
electrode and connection of TCP can be 
performed easily. 

10028] Moreover, in this invent ion, 
package formation can be carried out only 
by making the imprint film with which 
the laminating of a reflective membrane 
layer and a resin layer or a shading 
membrane layer, a reflective membrane 
layer, and the resin layer was beforehand 
carried out to the glass substrate on the 
macromolecule base film as the simple 
method of formation of a resin layer / 
reflective membrane layer, or a resin 


layer / reflective membrane layer / 
shading membrane layer rival. 
[0021)] Moreover, low-cost -izat ion can be 
attained by the high yield - are a 
detailed configuration and the repair at 
the time of correction of an electrode or 
connection of TOP becomes easy by 
forming a signal electrode with many 
electrode numbers in one electrode 
substrate. 

[0030| Furthermore, it is also possible to 
form a shading layer by laminating the 
light-filter film with a diffuse reflection 
board which carried out the laminating of 
a reflective film and the photosensitive 
black film to the film which prepared the 
resin layer which has a convex or 
irregularity on the macromolecule base 
film one by one in a glass substrate, 
minding a photo mask, exposing and 
developing a photosensitive black film, 
and hardening. 

[0031] Moreover, the thin film of the 
photopolymor (henceforth a color resist) 
by which the pigment of red, green, or 
blue was distributed on the lamination or 
the glass substrate in the aforementioned 
light-filter film, respectively is formed by 
the spin coat method on a glass substrate, 
exposure, development, and hardening 
are performed through a photo mask, and 
pattern formation of the 1st light filter is 
carried out. Subsequently, the 2nd and 
the 3rd light filter are formed similarly. 
[0032] The transparent electrode pattern 
which consists of an I TO film is formed 


8 


rJP2()(HM72()()A 


on it after forming the flattening layer 
which makes flat the shape of surface 
type of the above 1 1st. the 2nd, and 3rd 
light filters. 

[OO.'W] The orientation film (polyimide 
system resin) which controls the 
orientation of a liquid crystal molecule is 
formed on the aforementioned 
transparent electrode, rubbing of the it 
top can be carried out with a well-known 
means, and one electrode substrate can 
also be produced by carrying out 

nrinntiitinn nrnriw^intr 
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[OO.'M] Moreover, the diffuse reflection 
board of this invention is that can also 
form ** by the film imprint with simple 
convex or irregularity etc.. and it forms 
reflecting layers, such as aluminum and 
silver, in this upper surface not using the 
photolithography method, and can 
produce a built-in diffuse reflection board. 
Therefore, there are few processes than 
before and the diffuse reflection board 
built-in liquid crystal display of a low cost 
can be obtained. 

[OO.'if)] By the ability having not made an 
electrode and a reflecting plate servo a 
double purpose, but having separated the 
electrode and the reflecting plate 
according to this invention Patterning of 
a metal electrode becomes very easy, by 
such composition It can form in the 
substrate in which the reflecting plate 
was formed, without reducing the voltage 1 


substrate which counters especially, a 
shading film (MM), etc. to a liquid crystal 
layer between an electrode and a 
visceral-reflex board. 
[0();$6] Furthermore, by the ability 
forming these light filters, BM etc. in the 
substrate in which the diffuse reflection 
board was formed, the component of the 
substrate which counters decreases and it 
becomes as | perform / easily / repair of 
the electrode formed in an opposite 
substrate I. Since connection of TOP 
whirh rarried HI for a liquid crystal drive 
since the number of electrodes carried out 
direct formation of the signal electrode of 
many [ and ] narrow pitches on the glass 
substrate especially, and the repair of 10 
become easy, it is advantageous. 
[0037] Moreover, since flattening of the 
diffuse reflector side of a diffuse reflection 
board can be carried out while there are 
few processes, they become easy [ the 
repair of a glass substrate etc. ] and being 
able to attain low-cost izat ion. if the 
method of sticking an imprint film is 
adopted as the formation method of a 
diffuse 1 reflection board, improvement in 
the gap precision between substrates and 
flattening of the member formed between 
liquid crystal layers arc 1 realizable. 
|()():]8l Next, the suitable reflected type 
liquid crystal display element for 
ope rat ion of this invent ion is explained, 
this invention explains the 
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correspondence hand heald type personal 
computer (the hand heald PC is called 
hereafter) of 640x240 dots of display 
scales (pixel pitch • 0.3mmx 0.3mm, pixel 
sr/e:0.288mmx 0.288mm, screen diagonal 
size : 8.1 inches), and the use of a monitor 
etc.. or re fleeted type STN 
electroehromatie display display (only 
henceforth a reflective color LCI) panel) 
to a subject. 

[0039] However since 1 it is not dependent 
on the drive method of the liquid crystal 
of a liquid crystal display, this invention 
can be adapted for both an active 
addressing method and a passive method, 
and is not limited to a STN liquid crystal 
display method. 
[0040] 

[Example] [Example l] An example of the 
process of the reflected type liquid crystal 
display element of t his invention is based 
and explained in the type section view of 
drawin g 1 . 

10041] Process (a): The resin layer 2 0 
which consists of an acrylic resin on the 
high polymer film 15 (thickness > 
micrometers [ 50 ], a crevice pitch : a 
polyethylene terephthalate, micrometers 
[ about 15 ]. the crevice depth ■ 1.2 
micrometers) from which many crevices 
serve as a base material formed in the 
front face [ epoxy system resin ] or - an 
imido ** resin - good and a resin layer - 
photosensitivity or nonphotosensitivity - 
any being good ■- the imprint film 
which prepared the protection film (not 


illustrating polyethylene, thickness : 6 
micrometers) on the resin layer 2 is 
prepared after an application (thickness : 
1.5 micrometers) and dryness 
[0042] To a glass substrate 1 (a soda glass, 
board thickness^O.Tmm). the roll 
laminator 18 (a part for 2 and 
feed-rate : 0.5m/[ Substrate temperature : 
100 degrees O. roll temperature : 100 
degrees C, a roll pressure : kg / 6 //cm ]) is 
used, the above-mentioned imprint film is 
imprinted, subsequently this hardening 
(240 degrees C / 30 minutes) is performed, 
and the resin layer 2 which removes a 
protection film and has heights is formed. 
[0043] Process (b): Form the reflective 
membrane layer 3 (even silver good, 
t hickness : lOOnm) of aluminum on t he 
resin layer 2 which has much heights. 
[0044] the reflective (Process 
c):aforementioned membrane layer 3 top 
-- the flattening [ an insulating 
layer cum ] layer of an acrylic resin •- it 
takes 4 (thickness : 2 micrometers) **** 
[0045] Process (d): Apply the 
photopolymer layer 5 by which black 
pigment was distributed on the 
aforementioned flattening [ an insulating 
layer-cum ] layer 4. through a photo 
mask 16, after exposing ultraviolet rays 
17, develop negatives and form shading 
layer 5a (thickness : 1.2 micrometers) of 
an acrylic resin (an epoxy system resin is 
also good). 

[0046] Process (e): The base material with 
which red pigments were distributed 
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applies the photopolymer layer (i 
(thickness : 1.2 micrometers) of an acrylic 
rosin (an opoxy system resin is also good) 
on the aforementioned shading layer Ha, 
mind a photo mask 16. and expose and 
develop ultraviolet rays 17. 
[0(M7] Process (0 : Coloring layer (>a of the 
red by the photopolymer layer 0 is formed. 
[00481 It is made to be the same as that of 
formation of process (g)-. next the 
aforementioned red's coloring layer Ga. 
Creen coloring layer Gb. After formation 

bl"0 fnlnring biynr (\r nnr hy nno on 

aforementioned shading layer 5a and the 
coloring layers (5a and Gb, and (5c The 
flattening layer 7 (thickness : 2 
micrometers) of an acrylic resin (an epoxy 
system resin is also good), A transparent 
electrode 8 (thickness : an 1TO film.nm 
[ 260 1. the number of electrodes : 240. an 
electrode pitch - micrometers [ 1, 
electrode width of face : micrometers 
[ 288 ]. inter-electrode spare time : 
12-micrometer scanning electrode) and 
the orientation control film (thickness : 
70nm) of a polyimide are formed. 
[OOlOl Process (h) : The electrode 
substrate which is one side formed by 
above-mentioned (a) - (g). ( >n a glass 
substrate 1 10 (a soda glass, board 
thickness:().7mm). a transparent 
electrode 11 (thickness : an ITO film.nm 
[ 260 1. the number of electrodes : 1020. 
an electrode pitch : micrometers [ 100 I. 


12-micrometer signal electrode). Another 
I in_which the orientation control film 12 
(thickness : 700nm) of a polyimide was 
formed 1 electrode substrate is arranged 
so that the mutual electrodes 8 and 1 1 
may counter, and it is combined through 
the spacer material \ '.] (particle size : (5 
micrometers) of the polymer bead 
equivalent to the thickness of liquid 
crystal 14. 

[00501 Subsequently, the seal of the 
substrate circumference was carried out 
by the sealant which blended the polymer 
bead (glass fiber etc. can be used) with 
the epoxy system resin, and it produced 
the reflected type liquid crystal display 
element by enclosing and closing liquid 
crystal 14 (the liquid crystal constituent 
which consists of cyano PCI I and a tolan 
derivative, refractive-index anisotropy 
deltan^O. l.'W, twist anglc250 degree) 
between two-electrodes substrates (a 
photosensitive acrylic resin or 
photosensitive epoxy system resin). 
[0051 1 In addition, although thickness 
formed lOOnm aluminum film in what 
has been arranged at random as a 
reflective film as a ground layer of a 
diffuse reflection board in this example so 
that interference of light might not 
generate the minute convex (shape of 
semi sphere) resin of a large number wit h 
a diameter [ of 15 micrometers 1, and a 
height of 1.2 micrometers, material, a 
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purpose. 

[0052] According to this example, since a 
desired configuration can be formed in a 
resin layer in the photolithography 
method and equivalent precision, the 
diffuse reflection board by the film replica 
method can offer the reflective color LCI) 
panel having this diffuse reflection board 
by the low cost. Moreover, by building it 
in. it is bright from every direction and 
the reflective color LCI) panel of the 
picture of high contrast can be offered. 
[0053] The reflected type liquid crystal 
display in which the element composition 
in which the light filter was formed on 
the reflecting plate does not have the fall 
of the applied voltage of liquid crystal, 
either can be offered by having separated 
the pixel electrode and the reflecting 
plate especially. 

[0054] Moreover, a process cannot be 
based on the complicated 
photolithography method, but can form a 
desired pattern in an imprint film with 
sufficient repeatability easily by using a 
pattern prototype. 

[0055] Moreover, electrode width of face 
is narrow, and in order to form the 
narrow signal electrode of an 
arrangement pitch directly on a glass 
substrate, mounting of TCP which 
carried IO for a liquid crystal drive, and 
correction are easy and have the effect 
which improves the production yield of a 
liquid crystal device. 
[0056] If a shading membrane layer, a 


reflective membrane layer, and a resin 
layer use the imprint film by which the 
laminating was carried out one by one on 
the macromolecule base film which has a 
detailed convex or a detailed crevice 
further again, the front face of a coloring 
layer will become flat by being able to 
carry out the sharp reduction of the 
manufacturing process, and using an 
imprint film for a coloring layer, and the 
picture of high contrast with the whole 
uniform screen will be acquired. 
[0057] In addition, adoption of the 
aforementioned flattening [ an insulating 
layer cum ] layer 4 and the flattening 
layer 7 is arbitrary according to the 
purpose. For example, TAB connection 
will become more advantageous if it 
forms only in an effective viewing area. 
[0058] Moreover, the same effect is 
acquired even if it arranges an insulating 
layer between one of transparent 
electrodes, and an orientation control 
film. 

[0059] Since it is obtained only by the 
process of the diffuse reflection board of 
this invention forming in the roll, the 
plate, or the sheet the pattern of the 
convex or irregularity which serves as a 
prototype beforehand, and imprinting 
this pattern m a peiheuiarrcsin layer, 
and forming a reflective film on it, what 
has good pattern repeatability can be 
obtained easily. 

[0060] [Example 2] Next, an example of 
the process of other reflected type liquid 
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crystal displays of this invention is 
explained according to drawi ng 2 . 
[()()(; l] Process (a): Make it dry by the 
spinner applying method on a glass 
substrate 1 (a soda glass, board 
thickness^). 7mm) after forming the resin 
layer 2 of an acrylic resin (thickness : 1.5 
micrometers). 

[0()()2] Subsequently, the shape of a plate 
by which a crevice or the concavo-convex 
section was formed on this resin layer 2 
pushes, heat and a pressure 20 
(tempers! *ire • degree^ ^ ! 100 1 
pressured kg/cm2) are applied using 
metal mold 11) (an illustration ellipsis, 
micrometers I of crevice pitch:**** 
another places / 15 ], crevice 
depth: 1 2micrometer), this resin layer 2 
is hardened in a thermostat (210 degrees 
C) after imprinting in the resin layer 2 lor 

minutes, and heights are formed. 
[00G.3] Helow the process (b) was 
per formed like the example 1. and it 
produced the reflected type liquid crystal 
display. Moreover, it is the same as an 
example 1 also about the ground layer of 
a diffuse reflection board. 
iOOfi'l] In addition, although fault cannot 
be checked by the photolithography 
method if it is not after [ all 1 a process 
end. since a predetermined crevice or the 
concavo convex predetermined section is 
imprinted in the resin layer 2 by which 
the semrcure was carried out at the early 


Therefore, reproduction of a glass 
substrate can also be performed easily 
immediately and is very advantageous to 
loweostizing. 

[00(>f)l [Example )i] Next, an example of 
the process of other reflected type liquid 
crystal displays of this invention is 
explained according to drawing \\ . 
[00(5(51 Process (a): Use a roll 21 for the 
resin layer 2 formed like the example 2 
on the glass substrate 1, and imprint the 
crevice or the concavo convex section 
formed in the roll front face 
[00(57] Since below the following process 
(b) is the same as an example 2. it omits 
explanation. Moreover, it is the same as 
an example 1 also about the ground layer 
of a diffuse reflection board. 
lOOGS] The feature of this example can 
control the configuration of heights or the 
concavo-convex section arbitrarily by 
controlling the amount of UV irradiation, 
or a curing temperature to the ground 
layer which it not only can form the 
ground layer for diffuse reflection boards 
easily, but has the heights or the 
concavo-convex section imprinted in the 
pellicular-rosin layer like the 
photolit hography method. 
[OOGOl Moreover, there is an advantage 1 
which exfoliates and says a resin layer 
that rouse of a glass substrate is easy at 
t he formation process of the resin layer 2 
of having the heights or the 
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like the example 2 mentioned above when 
fault occurs. 

[0070] [Example 4] Next, an example of 
the process of other reflected type liquid 
crystal displays of this invention is 
explained according to drawing 4 . 
[007 1] Process (a) : many crevices on the 
macromolecule base film 15 used in the 
example 3 formed in the front face The 
imprint film which similarly formed the 
resin layer 2 for the protection film (not 
illustrating thickness : 6 micrometers) of 
polyethylene on the resin layer 2 after an 
application (thickness : 1.5 micrometers) 
and dryness The roll laminator 18 is used 
for a glass substrate 1 like an example 1, 
this resin layer 2 is hardened in a 
thermostat (240 degrees O) after an 
imprint for 30 minutes, and heights are 
formed. 

[0072] Process (b): Form the reflective 
membrane layer 3 like an example 1 on 
the resin layer 2 which has much heights. 
[0073] Process (c) : Carry out flattening 
I an insulating layercuml layer 4 
(acrylic resin or epoxy system resin, 
thickness ; 2.0micrometer) formation on 
the aforementioned reflective membrane 
layer 3. 

[0074] Process (d): Form the 
phofopolymer layer 5 by which the black 
pigment applied or laminated was 
distributed like an example 1 on the 
aforementioned flattening [ an insulating 
layer cum ] layer 4. 
[00751 Process (e): Apply the 


photopolymer layer (J (base material : an 
acrylic resin or an epoxy system resin, 
thickness : 1.2 micrometers) by which red 
pigments were distributed on the 
aforementioned shading layer 5a (or 
lamination), mind a photo mask 16. and 
expose and develop ultraviolet rays 17. 
[0076] Process (0 : Red coloring layer 6a is 
formed pillar-shaped on shading layer 5a. 
[0077] A transparent electrode 8 (an ITO 
film, thickness ; 260nm, 
eleetrode^seanning electrode) and the 
orientation control film (thickness : 
7()nm) of a polyimide are formed for green 
coloring layer 6b and blue coloring layer 
6c after formation one by one on 
aforementioned shading layer 5a and the 
coloring layers 6a and 6b, and 6c like 
formation of process (g)-, next the 
aforementioned red's coloring layer 6a. 
[0078] Process (h): Except not using the 
spacer material which specifies liquid 
crystal thickness, like the example 1. the 
count ere lectrode substrate has been 
arranged and the reflected type liquid 
crystal display was produced by enclosing 
and closing liquid crystal 14 between 
two electrodes substrates. In addition, it 
is the same as an example 1 also about 
the ground layer of a diffuse reflection 
board 

[0079] In addition, in this example, since 
pillar shaped coloring layer 6a formed on 
shading layer 5a prescribed the thickness 
of liquid crystal, without using spacer 
material, it is effective for a reflected type 
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li(}uid crystal display. 
lOOKO] [Example 5] Next an example of 
the process of other reflected type liquid 
crystal displays of this invention is 
explained according to drawing 5 . 
[0081] Process (a): Apply the resin layer 2 
of an example 1 on the high polymer film 
15 (a polyethylene terephthalate, 
thickness '50mierometer, micrometers I of 
crevice pitch:**** another places / If) ], 
crevice depth: 1 .^micrometer) from which 
many crevices serve as a base material 
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micrometers), and prepare after dryness 
the imprint film which prepared the 
protection film (not shown) of an example 
1 on the resin layer 2. 
[0082] The roll laminator 18 is used for a 
glass substrate 1 for the above-mentioned 
imprint film like an example 1, this resin 
layer 2 is hardened in a thermostat (240 
degrees O after an imprint for 30 
minutes, and heights are formed. 
[0083] Process (b): Form the reflective 
membrane layer 3 (aluminum, silver, 
thickness^ lOOnm.) on the aforementioned 
resin layer 2 which has heights. 
10081] Process (e): Carry out flattening 
I an insulating layercum-| layer 1 
(acrylic resin or epoxy system resin. 
thickness:2micrometer) formation on the 
aforementioned reflective membrane 
layer 3. 

[0085] Process (d): Mind I by which the 


insulating layercum / layer 4 was 
distributed / photopolymer / 5 I a photo 
mask 10, expose and develop ultraviolet 
rays 17, and form shading layer 5a (base 
material • an acrylic resin or an epoxy 
system resin, thickness : 1.2 
micrometers). 

[0086] Process (e): On the aforementioned 
shading layer 5a. apply or laminate the 
photopolymer layer 6 (base material : an 
acrylic resin or an epoxy system resin, 
thickness : 1.2 micrometers) by which red 
pigpients wpro distributed mind a photo 
mask 16, and expose and develop 
ultraviolet rays 17. 

[0087] Process (0 : Form red coloring layer 
6a pillar-shaped on shading layer 5a by 
the aforementioned photopolymer layer 6. 
[0088] It is made to be the same as that of 
formation of the aforementioned red's 
coloring layer 6a. Process (g) : Green 
coloring layer 6b. The elastic layer 22 (a 
photopolymer, thickness: 1 .2micrometer), 
a transparent electrode 8 (an I TO film, 
thickness:200nm scanning electrode), 
and the orientation control film 9 
(thickness : 70nm) of a polyimide are 
formed in the top where formation and 
shading layer 5a and the coloring layers 
6a. 6b. and 6c are pillar-shaped for blue 
coloring layer 6c. 

[0089] Process (h): Like the example 1. 
the counterelectrode substrate has been 
arranged and the reflected type liquid 
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two-electrodes substrates. In addition, it 
is the same as an example 1 also about 
the ground layer of a diffuse reflection 
board, 

[0090] In addition, the method of forming 
the pillar of the coloring layer 6 and the 
elastic layer 22, and specifying liquid 
crystal thickness on shading layer 5a, in 
this example is an effective means in the 
liquid crystal display which is not limited 
to this example and specifies the 
thickness of liquid crystal using spacer 
material. 

[0091] Moreover, as for the pillar of the 
coloring layer 6 and the elastic layer 22, 
preparing in consideration of a screen 
size is desirable. 

[0092] Moreover, the advantage referred 
to as being able to carry out the direct 
formation of the light filter comes out on 
a diffuse reflection board with drastic 
curtailment of a man day by using the 
imprint film with which the laminating of 
a coloring layer (color of either black, red. 
green and blue), a flattening membrane 
layer, a reflective membrane layer, and 
the pellicular resin layer was carried out 
on the base film. Moreover, if a light filter 
is formed on a diffuse reflection board by 
this method, it is effective in the ability to 
form the front face of a light filter evenly. 
[0093] Moreover, it is advantageous in 
case TCP connection is made from there 
being no light filter in an opposite 
substrate. Furthermore, since flattening 
can be carried out, a fall and brightness 


unevenness of a contrast ratio can also be 
prevented again. 

[0094] When forming a light filter on the 
above-mentioned diffuse reflection board, 
it is not limited to the above-mentioned 
method, but a pigment resist, an imprint 
film, etc. may be used and formed on a 
diffuse reflection board. 
[0095] Moreover, when the photopolymer 
which distributed the color with this 
black coloring layer etc. is used, 
patterning can be transparent, the 
narrow shading layer of **** and line 
breadth can form a coloring layer which 
is black ized by the chemical reaction by 
heating after that, and the reflected type 
liquid crystal display of a high numerical 
aperture (bright) can be offered. 
[0096] Furthermore, by arranging the 
resin layer which has heights or the 
concavo-convex section only to an 
effective viewing area, since the terminal 
area of a transparent electrode can be 
formed on a direct glass substrate. TAB 
connection becomes advantageous. 
[0097] [Example 6] Next, an example of 
the process of other reflected type liquid 
crystal displays of this invention is 
explained according to drawing 6 . 
[0098] Process (a) : Prepare the imprint 
fiim which comes to arrange a protection 
film the resin layer 2 and on it on the 
high polymer film 15 of the polyethylene 
terephthalate used in the example 1. 
[0099] The roll laminator 18 is used for a 
glass substrate 1 for the above-mentioned 


16 


,1^2000- 17200A 


imprint film, the aforementioned resin 
layer 2 is hardened in a thermostat (240 
decrees C) after an imprint on the same 
conditions as an example 1 for 30 
minutes, and the resin layer 2 which has 
heights is formed. 

[0100] Process (b): Form the reflective 
membrane layer 3 (l(K)nm) of aluminum 
on the resin layer 2 which has much 
heights. 

[0101] Process (c): Form the flattening 
[ an insulating layereum] layer 4 
(thickness 2 micrometers) of an aery' 1 '* 
resin on the above-mentioned reflective 
membrane layer 3. 

[0102] Process (d): While formed the I TO 
transparent electrode 8 (nm [ 2G0 ], 
signal electrode) and the orientation 
control film 9 (70nm) of a polyimide 
system resin on the above-mentioned 
flattening [ an insulating layercum] 
layer 4. and the electrode substrate was 
produced. 

[0103] The spin coat of the black 
photopolymer layer 5 which consists of an 
acrylic resin which distributed black 
pigment on process (e)\ next another 
glass substrate 10 (soda glass with a 
thickness of 0.7mm) is carried out. and 
ultraviolet radiation 23 is exposed 
through a photo mask 24. 
[01 04 1 Process (0 : Form shading layer f)a 
(thickness : 1.2 micrometers) by 
developing negatives. 


1.2 micrometers) of the acrylic resin with 
which red pigments were distributed on 
the above-mentioned shading layer 5a (or 
lamination), mind a photo mask 24, and 
expose and develop ultraviolet radiation 
17. 

[010(5] Process (h): Form red coloring 
layer (5a among shading layer fy t \. 
[0107] Process (i): At the same process as 
red coloring layer (5a, form green coloring 
layer (5b and blue coloring layer (5c, and 
form the flattening layer 7 (an acrylic 
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thickness : 2micrometer), the 1TO 
transparent electrode 8 (nm [ 2(50 |. 
scanning electrode), and the orientation 
control film 12 (a polyimide system resin, 
70nm) on it. 

[0108] The aforementioned process (a) 
Opposite arrangement of the orientation 
control film 9 side and the 12 sides is 
carried out for the electrode substrate 
I which was obtained by - (d) ] 1 and 
aforementioned (process e) substrate 
[ electrode ] 10 top by - (i). It pastes up. 
the sealant which combined through the 
spacer material 13 (polymer bead), and 
used the substrate circumference in the 
example 1 " a seal -- Tin* reflected type 
liquid crystal display (dement was 
produced by closing (photosensitive 
acrylic resin) after enclosing the liquid 
crystal 14 (Oyano VCA \ and the liquid 
crystal constituent of a tolan derivative. 
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example 1 between two-electrodes 
substrates. 

[0109] In addition, although it has 
arranged at random as a ground layer of 
a diffuse reflection board so that 
interference of light may not generate 
minute convex (15 micrometer x height 
[ A diameter / The shape of a 
semi-sphere : J of**** another places 1.2 
micrometers), and the ARUM I UMU 
reflective film (lOOnm) was formed on it 
in this example, a minute convex 
material, a configuration, a size, etc, can 
be chosen according to the purpose. 
[01 10] By having formed the light filter 
and the diffuse reflection board in 
another glass substrate, this example can 
divert the light- filter substrate for 
penetrated type liquid crystal display 
elements, and can obtain the reflective 
color LCD panel of a low cost. 
[01 11] [Example 7] An example of the 
active-matrix drive type liquid crystal 
display equipped with TFT (TFT) is 
explained according to drawing 7 . 
[0112] As one electrode substrate, an 
imprint film is used like an example 1. to 
a glass substrate 1 (alkali-free-glass 
board with a thickness of 0.7mm) The 
process (a) It has the heights of detailed a 
large number formed by - (g>, and what 
has the flattening layer 7. the ITO 
transparent electrode (common electrode) 
8, and the orientation control film 9 on 
shading layer 5a, red coloring layer 6a, 
green coloring layer 6b. blue coloring 


layer 6c, and shading layer 5a and the 
coloring layers 6a and 6b and 6c was used. 
[01 13] As another electrode substrate, 
that by which the gate electrode 81, the 
storage-capacitance electrode 82, an 
insulator layer 83, the amorphous silicon 
channel layer 84, the drain electrode 85, 
the source electrode 86, the pixel 
electrode (transparent electrode) 87, and 
the orientation control film 9 were formed 
on the glass substrate 80 
(alkalrfreeglass board wit h a thickness 
of 0.7mm) was used. 
[01 14] It has arranged so that the 
electrodes 8 and 87 of the 
above-mentioned two-electrodes 
substrate may counter, and it combined 
through the spacer material (illustration 
ellipsis) which regulates the thickness of 
liquid crystal, the substrate 
circumference was pasted up by the 
sealant (illustration ellipsis), and the TN 
type liquid crystal 14 was enclosed 
between two-electrodes substrates. 
[0115] While having arranged 1/4 
wavelength plate 90 and the polarizing 
plate 91 on the outside of the 
above-mentioned glass substrate 80, the 
power circuit, the drive circuit, the 
control circuit (illustration ellipsis), etc. 
were equipped, and the reflective color 
LCD panel was produced. 
[0116] The reflective color LCD panel by 
this example does not have the factor 
which the formation process of a 
concavo-convex resin film or a reflective 
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film by the photolithography method is 
I factor I unnecessary, and reduces the 
yield of the substrate by the side of a 
transistor (80) on TFT conventionally like 
elegance, either, therefore can plan a low 
cost. 

10117] The TFT formation substrate used 
for the mainstream penetrated type 
electroehromatic display display device 
further again now can be used as it is. 
Moreover, since this article is the method 
which is made to rotate 90 degrees by 1/4 

reflected light from metal electrodes, 
such as a gate electrode and a drain 
electrode, in the bottom of a polarizing 
plate, and is absorbed with a polarizing 
plate, the fall of the contrast by the 
reflected light from a metal electrode 
does not arise. 

[0118| In addition, although the active 
matrix liquid crystal display device of a 
vertical electric-field method explained in 
this example, the same effect is acquired 
also in the active-matrix liquid crystal 
display element of a horizontal 
electric-field method. When applying to 
t his element of this horizontal 
electric-field method, it is effective to 
form a flattening film on a light filter. It 
is desirable to also form the flattening 
film using an imprint film. 
[0111)1 iKxample 8] Next, an example of 
the reflective color LCD pant 1 ! of this 


l() 11201 On the glass substrate of the 
direction which does not form the 
reflecting plate of the reflected type 
liquid crystal display element 30. while 
connecting the printed circuit board 155 
which carried the tape career package 34, 
a power circuit, a control circuit, etc. 
which carried the liquid crystal driver 
integrated circuit to the reflective color 
LCD panel 40 which has arranged phase 
plates 31 and 32 and the polarizing plate 
33, it united with drawing 8 using the 
resin ea^e ;*nrl ihn mntnl fr^mc 
(illustration abbreviation). 
[01 21] Thus, low-cost -ization which it is 
bright even if it sees the produced 
reflective color LCD panel from which 
direction, the picture of high contrast is 
acquired, and is not in the former was 
able to be at tained. 
[0 1 22] The measuring method of the 
reflection property of the reflective color 
LCD panel of this invention is shown in 
drawing 9 , and the typical reflection 
property is shown in drawing 10 . 
[0 1 23] The reflection property measuring 
method shown in drawing j) detects the 
scattered light 42 of the incident light 41 
to a reflective color LCD panel 40 using 
the photomult lplier 43 fixed above the 
above-mentioned reflective color LCI.) 
panel 40. 

[01241 moreover, drawing 10 is the graph 
of an example of the reflection property 
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light 42. leaning theta to the incident 
angle of **G0 degrees to t he normal of a 
reflective color LCD panel 40 
[0125] In drawing 10 , a dotted line 70 
shows the property of the reflective color 
LCI) panel which equipped the bottom of 
a polarizing plate 33 or phase plates 31 
and 32 with the light-scattering film with 
the element composit ion of drawing G , 
using a specular reflection board as a 
reflecting plate. 

[0126] A dashed line GO shows the 
property of t he reflect ive color LCI ) panel 
having the diffuse reflection board of an 
imprint film method using the base film 
used as the temporary support pair which 
formed detailed irregularity by 
sandblasting processing. 
[0127] And a solid line 50 shows the 
property of t he reflective color LCD panel 
having the diffuse reflection board which 
has arranged the salient of the shape of a 
semi -sphere as shown in drawin g 11 at 
random. 

[0128] Not to mention the diffuse 
reflection board of the imprint film 
method of a salient of the shape of a 
semi-sphere as shown in drawing 1 1 , also 
with the diffuse reflection board of an 
imprint film method using the base film 
which carried out sandblasting 
processing, from drawing 10 , the 
luminosity of about 4 times or more was 
obtained compared with the method with 
which theta combined the specular 
reflection board and the light-scattering 


film, and the effectiveness has been 
checked as an object for reflected type 
liquid crystal displays at the angle of 
*M0 degrees from it. 
[0129] Moreover, the quality of image of 
the reflected type liquid crystal display of 
this example has also checked that it was 
it of the conventional reflected type liquid 
crystal display having the diffuse 
reflection board formed by the 
photolithography method, and more than 
equivalent. 

[0130] this invention is producing many 
panels from one glass substrate, and it is 
extremely excellent also from the 
financial side, such as thinning of flat 
nature and a black filter, etc. and 
effective use of coloured-film material, 
while it is suitable for the enlargement of 
glass- substrate size which attains 
low-cost-ization. 

[0131] Therefore, this invention is 
effective in the liquid crystal display 
carried in the hand heald PC, Note PC, 
the mini note PC, a television receiver, a 
personal digital assistant (PDA), etc. 
excellent in portability, and the 
large-sized liquid crystal display for 
monitors. 

[0132] The technique of an effect of not 
using the spacer material of this 
invention is remarkable in the big screen 
liquid crystal display which uniform 
image display cannot obtain especially 
easily in respect of quality of image. 
[0133] In addition, this invention does not 
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offer the liquid crystal display with which 
the light filter is formed without reducing 
the voltage impressed to a liquid crystal 
layer the liquid crystal display which can 
form an electrode on a built-in reflecting 
plate or a viscus diffuse reflection board, 
and on a built-in reflecting plate or a 
viscus diffuse reflection board, and it is 
not limited to means of displaying etc. 

[oi:m] 

lK fleet of the Invention! According to this 
invention, even if it can form the built-in 
diffuse reflection board which are 
arbitrary configurations easily and 
established the concavo-convex field with 
sufficient repeatability and sees it from 
which direction by (l) imprint film 
method or the force piston method, a 
bright reflected type liquid crystal 
display can be obtained by the low cost. 
10135] (2) Since a reflecting plate and a 
light filter can be arranged to the same 
substrate, a liquid crystal display 
element can be produced by the high 
yield, and a raise in contrast, a raise 1 in 
permeability, and the reflected typo 
liquid crystal display of a uniform display 
property can bo obtained by the low cost. 
|()Hf>| Oi) Since liquid crystal thickness 
can also bo specified without using spacer 
material, the reflected type and 
penetrated type liquid crystal display of a 
picture excellent in homogeneity can bo 
obtained by the low cost. 


and coloring), and as compared with a 
liquefied resist or a color resist, there is 
little futility and it is effective in 
loweosti/ing. 

DESCRIPTION OF DRAWINGS 


iBrief Description of the Drawings] 

[1 trawing 1 J It is the type section view of 

the manufacturing process of the 

reflective color LCD panel of an example 

1. 

(Drawing 2l It is the type section view of 
the manufacturing process of the 
reflective color LCD panel of an example 
± 

[ Drawing \\\ It is the type section view of 
the manufacturing process of the 
reflective color LCD panel of an example 

[Drawing \\ It is the type section view of 
the manufacturing process of the 
reflective color LCI.) panel of an example 

\. 

[Dra wing 5] It is the type section view of 
the manufacturing process of the 
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LDrawm^ JjJ 1 1 is the type section view 
showing the composition of the reflective 
color LCI) panel by this invention. 
[1 )rawin g 7] It is the type section view 
showing the composition of the 
active-matrix drive 1 type liquid crystal 
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showing the composition of the reflective 
color LCD panel by this invention. 
[Dra wi ng 9] It is the ** type perspective 
diagram showing the measuring method 
of the reflection property of a reflective 
color LCD panel. 

[Dra win g 10] It is the graph which shows 
an example of the reflection property of a 
reflective color LCD panel. 
[Drawing 11 j It is the type section view 
showing the configuration and 
composition size of a spherical salient of a 
diffuse reflection board of this invention. 
[Description of Notations] 
1 10 [ - A reflective film, 4 / ■■ Flattening / 
an insulating layer cum-/ layer, ] -- A 
glass substrate, 2 - A resin layer, 3 5 [ ■■ 
A coloring photopolymer layer, 6a, 6b, 6c / 
■- Coloring filter layer. ] -■ A black 
photopolymer layer, 5a -- A shading layer, 
6 7 [ " An orientation control film, 13 / ■- 
Spacer material, ] - 8 A flattening layer, 
1] ■• 9 A transparent electrode, 12 14 [ -■ 
A photo mask, 17 / -■ Ultraviolet 
radiation, ] ■■ Liquid crystal, 15 - A high 
polymer film, 16 18 [ ■■ Heat and a 
pressure, ] ■■ A roll laminator, 19 The 
shape of a plate pushes and it is metal 
mold and 20. 21 [ - Reflected type liquid 
crystal display element, ] ■■ A roll-like 
force piston. 22 ■■ An elastic layer 30 31 
32 [ -- Tape career package, ] -- A phase 
plate, 33 - A polarizing plate, 34 35 [ -■ 
Photomultiplier, ] -- A printcd-circuit 
board, 40 - A reflective color LCD panel. 
43 41 [ - A glass substrate, 81 / - A gate 


electrode. 82 / A storage-capacitance 
electrode. 83 / - An insulator layer. 84 / - 
An amorphous silicon channel layer, 85 / 
-- A drain electrode, 86 / - A source 
electrode, 87 / ■■ Pixel electrode. ] - An 
incident light, 42 -■ The scattered light, 
80 
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